Fatty acid-glucose interaction in the control of protein synthesis by isolated rat lung cells.
(1) The addition of long chain fatty acids to the incubation medium of isolated rat lung cells produced a dose-dependent inhibition of protein labelling from L-[3H]valine. Maximal rate changes were observed at fatty acids levels within the range of their physiological concentration. (2) The effect of fatty acids on protein labelling does not seem to be mediated by their oxidation. The following observations seem to support this conclusion: (a) the rate of fatty acid oxidation by lung cells was remarkably low, so that no significant variations in the state of reduction of the NAD system were detected; (b) there was no correspondence in the dose-response patterns of fatty acid oxidation and inhibition of protein labelling; (c) octanoate was much more actively oxidized than oleate, however the latter was more effective in decreasing protein labelling. (3) An apparent relationship between the length of the fatty chain and its ability to inhibit protein labelling seems to exist. The longer the chain the stronger the inhibitory effect observed. (4) The effect of fatty acid on protein labelling seems to be mediated by a cellular energy depletion secondary to an inhibition of the respiratory chain. Their ability to decrease oxygen uptake and adenine nucleotide content was also proportional to the chain length. (5) Glucose, which apparently acted by increasing energy production at substrate level phosphorylation, partially prevented the inhibitory effect of fatty acid on protein labelling. This observation supports the point of view that fatty acids do not act in decreasing protein labelling by perturbing directly the protein synthesis machinery but decreasing the phosphorylation potential.